OBJECTIVE: To describe clinical and epidemiological profiles of patients with hypertension referred to a secondary care unit and to assess the adequacy of the referral criteria.
INTRODUCTION
Changes in lifestyle and population aging have led to an increasing prevalence of chronic disorders such as hypertension 1 . Therefore, health systems must adapt to the magnitude of this challenge, especially in developing countries that face scarcity of resources 2 .
As in other countries, hypertension is highly prevalent in Brazil, affecting approximately 32% of the adult population 3 . Due to its asymptomatic nature, it is estimated that approximately 50% of hypertensive patients are unaware of the diagnosis, and among those with an established diagnosis, 65% do not receive treatment, and only 33% present adequate blood pressure control 3, 4 . Despite an unfavourable socioeconomic profile, the rates of hypertension control in Brazil are close to those of other countries 5, 6 , which can be attributed to universal access to the public health system 2 . However, the high rates of morbidity and mortality due to cardiovascular diseases in our country point toward a need to improve the effectiveness of the health system 1, 7 .
To meet this challenge, the Brazilian Ministry of Health has proposed the reorganization of the Integrated Networks of Health Services, seeking a more efficient dialogue between primary healthcare (PHC) and secondary healthcare (SHC). In the state of Minas Gerais, this proposal was implemented through the Hiperdia Minas SHC centres. These centres offer an interdisciplinary approach to hypertensive patients with high cardiovascular risk, shared with the PHC 8 . Given the scarcity of data on the operation of the health system and the data needed for future planning of treatment for severe hypertension, this study aimed to describe the epidemiological profile of patients referred from PHC to the Hiperdia Minas Centre in the city of Juiz de Fora (CHDM/JF) during the implementation phase of the centre.
METHODS

Study design and population
The study was retrospective, cross-sectional, and descriptive. All patients with a diagnosis of hypertension and high cardiovascular risk, on antihypertensive drugs, of both genders, with at least 18 years old, resident in the city of Juiz de Fora, and referred by PHC to the CHDM/JF in the first 2 years of its operation (September 2010 to August 2012) were considered eligible. Juiz de Fora city has 516,247 inhabitants, of whom 99% reside in the urban area. Of 1,190 eligible patients, 247 were excluded: 241 for living in other cities, 5 due to a lack of record of the city of residence, and 1 for being under 18 years old. Thus, 943 individuals were evaluated.
Date setting and data collection
Three researchers (C.P.V., K.V.S., and M.Z.C.) who were not part of the CHDM/JF collected the data by consultation of electronic medical charts, carried out from November 2012 to May 2014. Data was analysed from February 2013 to August 2014. Demographic, clinical, and laboratory data was collected from the first consultation, and the diagnoses of cardiovascular disease and target-organ lesions (TOL) were collected at the first appointment or up to 3 months after entry into the program. Missing data was included in the category of "not informed/ not available", with differentiated coding for "not applicable" cases. 
Epidemiological variables
Clinical data
We collected systolic blood pressure (SBP) and diastolic blood pressure (DBP) measurements, and the diagnosis of hypertension was based on blood pressure (BP) ≥ 140/90 mmHg. Blood pressure levels above these values in patients using anti-hypertensive medication were considered to indicate uncontrolled BP 9 . Obesity and/or overweight were assessed by body mass index (BMI) and abdominal obesity by waist circumference (>102 cm in men or >88 cm in women) 9 . The diagnosis of dyslipidaemia was established by one of the following criteria: triglyceride levels ≥ 150 mg/dl; LDL-c ≥ 160 mg/dl; and HDL-c < 40 mg/dl for men and < 50 mg/dl for women 10 . The TOL evaluated were hypertensive retinopathy, low estimated glomerular filtration rate (eGFR), and cardiovascular diseases 9 .
Estimated glomerular filtration rate below 60 ml/ min/1.73 m 2 was considered suggestive of chronic kidney disease 11 . Cardiovascular diseases included previous diagnosis of stroke or coronary disease; peripheral vascular disease, diagnosed by ankle-brachial index lower than 0.9; and presence of diastolic dysfunction of the left ventricle or left ventricular hypertrophy (LVH) on echocardiography.
System operation
Compliance with the referral criteria of the patient to the SHC centre was assessed in order to investigate the efficiency of the dialogue between PHC and the CHDM/JF. Referral criteria included refractory hypertension, hypertension associated with TOL, suspicion of secondary arterial hypertension, or high cardiovascular risk. Failures to complete medical records at the SHC service were also recorded.
Ethical considerations
The study was authorized by the City Health Office of Juiz de Fora, MG and approved by the Human Research Ethics Committee of the University Hospital of the Federal University of Juiz de Fora, under the number 133,399.
Statistical analysis
Categorical and quantitative variables were analysed descriptively, in strata. The results were presented as mean and standard deviation or median and 25-75 percentiles, according to normality, reviewed by the Kolmogorov-Smirnov test. Numerical variables were compared by Student's t test. For the analysis of the association between the variables, the Pearson's coefficient was used. The data was analysed using SPSS 19.0 software (SPSS Inc., Chicago, USA).
RESULTS
Sociodemographic data
Nine hundred forty-three patients were evaluated, with a mean age of 59±13.0 years and a predominance of individuals in the 41-60-year age range (46.8%), female (61.3%), and non-Caucasian (83.9%). Five hundred forty-five individuals (58.9%) were married or had a stable partner, 468 (49.7%) were not active professionally, and 308 (71.6%) had a family income of up to three times the Brazilian minimum wage, with a median of US$667.5 (US$54.0 -US$4,268.3). Most patients (75.8%) had up to 8 years of education, and 80 individuals (8.5%) self-declared being illiterate. The majority of the evaluated population was sedentary (80.3%), while smoking and alcohol consumption were present in 18.1% and 31.1% of the sample, respectively ( Table 1) .
Clinical data
Mean SBP and DBP were 151±28.3 mmHg and 91±15.9 mmHg, respectively, and 679 subjects (72.5%) presented inadequate blood pressure control. Although hypertriglyceridemia was the most frequent lipid disorder (Figure 1 ), the median value was 138 [35-3,255] mg/dL. The mean levels of total cholesterol and LDL cholesterol were elevated, and the level of HDL cholesterol reduced. Notably, 681 (72.2%) patients did not have complete laboratory evaluation of their lipid profile at the time of admission to SHC. The mean body mass index (BMI) was 31±6.8 kg/ m 2 and higher in women (32±7.1 vs 29±5.8 kg/m 2 ) (p<0.001). Excess weight was present in 741 individuals (79.9%), and abdominal obesity was found in 718 subjects (85.8%) ( Table 1 ).
The correlation observed between BP control and BMI classification, education and family income were weak, with coefficient values of 0.13, -0.04, -0.07, respectively. On the other hand, the statistical significance between BP control and BMI classification, education and family income were, respectively, <0.001, 0.20, 0.04.
Target-organ lesions
We found a predominance of CVD, followed by low eGFR. The most prevalent CVD were left ventricular diastolic dysfunction, peripheral vascular disease, and LVH (Tables 2 and 3 ). Two hundred twenty-four individuals (23.8%) were not evaluated in relation to all possible TOL.
System functioning
With regard to meeting the criteria for referral to the CHDM/JF, 505 patients (53.6%) were using three or more antihypertensive drugs and 191 (20.3%) had hypertension associated with prior TOL (stroke and/ or coronary disease). By contrast, 87 individuals (9.2%) were not taking any anti-hypertensive drug, and 247 (28.9%) were hypertensive without prior TOL and taking only 1 or 2 antihypertensive drugs, i.e. they did not meet the referral criteria for SHC. Laboratory tests of lipids and renal function were available in only 27.8% and 45.5% of the medical charts, respectively. On the other hand, 71.8% of the charts contained all the minimum standardized information.
DISCUSSION
In this study, high cardiovascular risk hypertensive patients referred to a SHC centre were predominantly elderly, obese, and sedentary women with dyslipidaemia and uncontrolled blood pressure levels. These characteristics are often found in hypertensive patients followed at the PHC and referred to specialized care. In addition, a high prevalence of TOL was observed.
The low socioeconomic level encountered in this study, a known limiting factor for the treatment of chronic conditions, must be highlighted, as it corroborates the data of Yusuf et al. 12 who evaluated 154,000 adults with CVD and observed that individuals of low-income countries face many challenges to accessing proper treatment for the disease.
Approximately 80% of the studied sample had excess weight, especially in the abdomen, consistent with studies showing an association between obesity and hypertension [13] [14] [15] . Similarly, in the study of Álvarez-Sala et al. 16 , 81.4% of the hypertensive patients had excess weight, while Efstratopoulos et al. 17 , who assessed 3,589 hypertensive patients, found 46.4% to be overweight and 35.0% obese. Epidemiological studies have reported that up to 75% of the risk for the development of hypertension may be attributed to excess weight 18 . Moreover, an alarming proportion of our study population was sedentary, contrasting with studies such as that by Gregg et al. 19 , who reported a sedentary lifestyle rate of 31.5% in a population of 3,358 hypertensive American women over 65 years of age. Even though uncontrolled BP was one criterion for entry into the program, the very high rate of uncontrolled BP we observed is worrying. Inadequate hypertension treatment not only increases cardiovascular risk but also favours evolution to more advanced stages of the disease 7 . Accordingly, in a multicentre study that included 2,649 individuals at high cardiovascular risk treated in PHC, it was found that 60% of sample had inadequate hypertension control 16 . Despite universal access to the health system, findings of inadequate blood pressure control coupled with sedentary lifestyle, overweight, and obesity at entry into SHC point to a low effectiveness of the management of chronic conditions in PHC 1,18-21 .
Taking into account the characteristics of this population, risk stratification is crucial for referring individuals at high cardiovascular risk to SHC 22 . However, the high percentage of individuals referred to SHC without assessment of their lipid profile hampers the stratification of cardiovascular risk in the various levels of the healthcare network (HCN). This strategy is essential in SHC to reduce morbidity and mortality in individuals whose cardiovascular risk is often underestimated 22, 23 .
In addition, the finding of a high prevalence of TOL, especially left ventricular diastolic dysfunction and LVH, is compatible with inadequate control of hypertension 7, 24 . In parallel, two-thirds of the patients were diagnosed with peripheral vascular disease, a condition associated with a higher risk for coronary disease 25 . Regarding chronic kidney disease, in a 13year follow-up study of 281 patients with severe hypertension, Segura et al. 26 found that 15% of patients had reduced eGFR due to hypertensive nephrosclerosis. Other authors, in different populations, have emphasized the close relationship between hypertension and risk for chronic kidney disease 27,28 , which in turn is associated with high cardiovascular risk 29 . In our sample, we found that 50% of patients had a reduced eGFR. However, this study is not prospective and does not reflect the care at the SHC level, but rather the state of health of hypertensive patients referred from PHC. The higher prevalence of individuals with reduced eGFR observed in this study could be justified by the fact that we evaluated a population with severe hypertension, involving resistant or secondary hypertension and high cardiovascular risk.
The high blood pressure levels and lack of laboratory evaluation of dyslipidaemia in conjunction with high prevalence of obesity and sedentary lifestyle point to the low effectiveness of interventions at the PHC level, suggesting that compliance with clinical guidelines has not received adequate attention in the HCN, resulting in impaired care of patients with hypertension 30 . This weakness in patient care is consistent with a previous study conducted by our group, in which we found that 43% of PHC physicians do not follow clinical guidelines and/or do not know the criteria for forwarding to SHC services, which can result in inappropriate referral to SHC 31 . In parallel, in the SHC, we observed incompletion of a large number of medical records, suggesting that this tool, indispensable for monitoring and risk stratification of patients with hypertension, also did not receive proper attention from PHC professionals. In this context, the study of Flink et al. 32 also points to a lack of important information for the proper care of patients with chronic health conditions in the context of the HCN. Moreover, according to Paes et al 33 , the assessment of health services quality is crucial for adherence to treatment, doctor-patient relationship and appropriateness in the use of services.
The present study presents limitations such as lack of basic information in the medical records, which created difficulties in the stratification of cardiovascular risk. Furthermore, the non-inclusion of patients from other cities did not allow the comparison between different PHC services. On the other hand, this study adds information in this field and may be useful for the development of policies to improve healthcare systems.
CONCLUSION
In conclusion, our study showed that in hypertensive patients referred to SHC, inadequate blood pressure control, a high prevalence of TOL and inadequate referral practices point to the ineffectiveness of treatment and to the weaknesses in the dialogue between the different levels of the HCN. These findings reinforce the importance of improving the HCN effectiveness in order to decrease morbidity and mortality secondary to inadequate treatment of hypertension.
